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The importance of grasslands in farm economy is becoming better 
known. Due to crop failures during years of adverse growing conditions, 
farmers of western Kansas have awakened to the fact that cultivated 
crops such as wheat, milo, etc., cannot alw~s be relied upon as an 
adequate source o:f income. Consequently, a balanced program including 
both cultivation and livestock is becoming increasingly popular. 
Prairies of western Kansas serve two purposes in the role of 
livestock production--pasture for grazing during spring and summer 
months and hay for winter forage. Use of the prairies for livestock 
production has caused increased interest in composition of the prairie 
vegetation. To make proper use of the grasslands the farmer or stock-
man is concerned as to what species are desirable and undesirable in 
relation to nutritive value, grazing preference and yield. 
Grasslands in the western half of Kansas are a part of the 
mixed prairie •. This large plant association stretches from northern 
Alberta and Saskatchewan through the plains of Texas and from central 
North Dakota and Oklahoma. on the east to the Rocky Mountains on the 
west (Weaver and Clements, 1938). 
The name ~mixed prairie" implies variation and Albertson (1937). 
on a pasture near Hays, Kansas, separated the area into three major 
habitatsr the upland dominated by sbortgrasses, the lowland dominated 
by big bluestem and the hillsides, which were predominantly little 
bluestem .and side-oats grama. Many studies have since been conducted 
on these habitats dealing with cover, composition and especially yield 
by Lacey (1942), Albertson and Weaver (1944), Tomanek (1948), Riegel 
et. al. (1950) and Hopkins et. al. (1952). But closer examination 
shows considerable variation in the vegetation within small local 
areas on each habitat. Therefore, each habitat may be broken down 
into smaller sites or micro-habitats. The purpose of this study was 
to determine the variations in yield, basal cover and composition 
within the smaller sites located in the different habitats. 
RELATED STUDIES 
2 
.A..number of studies, in addition to those previously mentioned, 
have been conducted which relate to different phases of the work 
concerned in this paper. 
Weaver and Albertson (1936, 1940, 1944) and Albertson and 
Weaver (1942, 1946) conducted various studies during years of adver-
sity as to the deterioration and recovery of the prairie vegetation 
in relation to basal cover and species composition. 
Studies in relation to the life history and growth habits of 
several of the native grasses have been carried out by Riegel (1941) 
working with blue grama, Hopkins (1941) with side-oats grama and Webb 
(1941) with buffalo grass. Growth habits of western wheatgrass have 
been discussed by Weaver (1942). 
Experiments by Weaver and Rowland (1952) have shown that ex-
cessive accumulation of muleh greatly retards yield of prairie vege-
tation. 
Albertson et. al. (1953) studied the effect of different 
intensities of clipping on growth of shortgrass over a period of six 
3 
years. They found that clipping stimulated top growth during the 
early years of the study but retarded growth through the later years. 
Riegel (1947), working with eight native grasses, including mid- and 
shortgrasses, found that clipping stimulated growth of leaves and 
tillers. Seasonal growth increment of all eight species studied was 
greater when clipped than when unclipped. 
Cottle (1932), in southwestern Texas, ran comparative studies 
on north- and south-facing slopes. He found the vegetation on the 
southern exposure to be considerably more xeric in nature. 
Taxonomic manuals by Rydberg (1932) and Hitchcock (1950) were 
used in identifying the different species of vegetation found in this 
study. Data pertaining to environmental conditions were obtained from 
the United States Weather Bureau monthly reports. 
To the knowledge of the author no inf ormatj,._on has been published 
dealing with variations in yield, basal cover and composition of the 
vegetation in the smaller sites existing on t he habitats. 
METHOD OF STUDY 
A survey of the prairie was made in the early spring of 1952. 
Vegetation on the major habitats showed considerable variation in basal 
cover and species composition. Therefore, each habitat was di vided 














Big bluestem-switchgrass site 
Western wheatgrass site 
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Eighteen or more square-foot quadrats, similar to that described 
by Voigt and Weaver (1951), were located within each site. These were 
grouped into a series of three areas (dense, moderate and sparse ) 
which were selected relative to basal cover and species composition 
(Fig. I, II and III). The sparse and dense areas represented the ex-
tremes in cover of the vegetation and the moderate area showed whether 
or not a gradual trend existed between these extremes. 
Percent basal cover and percentage composition of species were 
determined for each quadrat. Basal cover was expressed as the percent 
of a quadrat that was covered when the vegetation was clipped to a 
1 Short brows resembling terrace walls; a product of erosion and 
possibly of slumping of land masses. 
2 Each of these sites was originally divided into tour separate 
sites based on direction of exposure (north, south, east and west), but 
due to similarity of data obtained they were combined and considered as 
one site. 
Fig. Io Square-foot quad.rat illustrating dense area in 
open-shortgrass site 
5 
Fig. II. Square-foot quad.rat illustrating moderate area 










height of one inch. Percentage composition was expressed as the per-
cent of total basal cover that each species of grass comprised, consid-
ering the total cover of grass as 100 percent. 
To determine seasonal and monthly yield during the growing 
period, vegetation on each quad.rat was clipped on the 15th day of 
each month (except when no growth occurred) from June to September. 
Average height of new growth for each species was also taken at this 
time. The clipped forage was air dried and weighed and the weights 
were then converted to pounds per acre. Midgrass, shortgrass and 
forbs were clipped and recorded separately. Shortgrasses and mid-

















Buchloe dactyloides (Nutt.) Engelm. 
Bouteloua gracilis (H.B.K.) Lag. 
Bouteloua hirsuta Lag. 
Schedonnardus paniculatus (Nutt.) Trel •. 
Midgrasses3 
Andropogon gerardi Vitman 
Andropogon scoparius Michx. 
Panicum virgatum L. 
Bouteloua curtipendula (Micbx. ) Torro 
Sporobolus asper {Miehx.) Ku.nth. 
Sporobolus cryptandrus (Torr.) A. Gray. 
Sporobolus pilosus Vasey 
Aristida longiseta Steud. 
Agropyron smithii Rydb. 
· 3 The term midgrass in this study applies to both tall- and 
midgrasses. 
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LOCATION, HISTORY AND TOPOGRAPHY 
The area selected for study lies about 1.5 miles west of the 
dam along the north shore of the Cedar Bluff Reservoir . The prairie 
is composed of nearly 320 acres and is located in the southeast corner 
of Trego County, approximately 35 miles southwest of Hays, Kansas. 
This area was a part of the Ryan Ranch before it, along with other ad-
joining pastures, was purchased by the government three years ago for 
the site of the reservoir. No grazing has been permitted since govern-
ment purchase and the vegetation was grazed only lightly before that 
time, due to the fact that the only permanent source of water for live-
stock was nearly two miles away. The vegetation of the prairie, therefore, 
approaches that of a climax condition. 
The topography of the prairie is similar to that of other areas 
found in this section of the mixed prairie and is characterized by 
rolling hills which slope gradually to the center of the prairie, con-
verging to form a large ravine (Fig. IV). Se ral tributaries both 
large and small drain into the ravine as it extends from north to south, 
thus creating a rough, broken appearance. 
VEGETATION 
The vegetation of the prairie varied from a nearly pure stand 
of shortgrasses on the uplands to a mixed stand of mid- and tallgrasses 
on the lowlands. The hillsides formed a wide transition zone between 
these two habitats and supported both mid- and shortgrasses lying in 
alternating bands which extended horizonally across the slopes. 
Fig. IV. General view of the prairie showing rolling hillso 
Note large community of western wheatgrass on gentle 
slope ~.t head of small lateral ravine (dark center) 
10 
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On the upland the vegetation was predominantly shortgrasses, 
consisting primarily of buffalo and blue grama. These grasses appeared 
to form a solid mat of low growing vegetation altered only by communi-
ties of western wheatgrass and scattered clumps of big bluestem and 
side-oats grama. Located throughout the shortgrass area were numerous 
shallow depressions. The depressed areas, occupied by a sparse cover 
of vegetation, received run-off water from the immediate surrounding 
areas. 
Midgrass alternes on the gentle slopes were composed largely of 
side-oats grama along with other midgrasses such as big bluestem, 
little bluestem, red three-awn and islands of western wheatgrass. 
Species of vegetation on the shortgrass alternes were very similar to 
those found on the upland. Shortgrasses were dominant with blue grama 
being the most extensive. The occasional sharp break (catsteps) in 
the otherwise gradual descent, brought about a change in soil and vege-
tation. The soil was very rocky and the vegetati on was growing in 
isolated bunches on small pedestals with exposed limestone between the 
bunches (Fig. V). Vegetation on the south exposure was more xeric 
than that on the other exposures. Blue grama, hairy grama and side-
oats were the prevai ling species on the south exposures, while mid~ 
grasses, such as little bluestem, big bluestem and side-oats grama, 
were most abundant on the north, east and west exposures. 
The slopes declined more abruptly on the banks of the large 
ravines and the limestone outcropping was more noticeable {Fig. VI). 
Constant erosion by the run-off water from the gentle slopes had carried 
the soil from around the bunch grasses,. exposing the outer edge of the 
------- -
Fig. V. Gentle slope showing alternes of midgrass and 
shortgrass in foreground and catstep in background. 
Note exposed limestone on catstep 
12' 
-,_ 
?ig. VI. Exposed limestone on open site of steep slope show-
ing effects of natoxal erosion 
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root system and the rocky limestone strata below. On the south ex• 
posure side-oats grama, blue grama and hairy grama were dominant while 
the north, east and west exposures were predominantly little bluestem 
and side-oats grama. 
More favorable growth conditions existed along the lower portion 
of the steeper slopes. The soil was deeper and more uniform. Side-
oats grama and blue grama were the mest abundant species on the south 
exposure while the vegetation on the other exposures resembled more 
nearly that of the lowland. 
A luxurious foliage of midgrasses covered the mesic ravine 
noor. Big bluestem was the most abundant species and its associate 
dominant, switchgrass, was very extensive. other midgrasses found here 
were western wheatgrass, side-oats grama and little bluestem,, with the 
latter being of little importance. CoJtD11unities of western wheatgrass 
were small and heavily- intermixed with the other lowland grasses. This 
was probably due to invasion by the other grasses during the past 
favorable years. 
ENVIRONMENI'AL CONDITIONS 
Total percipitation occurring during the growing season was 
11.27 inches, nearly 5.84 inehes below normal and 19.35 inches below 
that occurring during the same period in the previous year. Over half 
the total amount fell before clipping began on June 15 (Table I). The 
deviation from normal during the four months clipping period was ~.59 
inches. 
TABLE I. - Temperature and rainfall with deviation from normal 
during the growing season of 1952. 
Temperature 
(Degrees F o) 
15 
Month April May June July August September 
Mean 1952 ,0.1 62 •. 1 80.3 79.3 78.8 70.1 
Normal Mean 5.3.0 62.4 72.4 78.7 77.6 69.0 
Deviation -02.9 -00.3 +o7.9 +oo.6 +01. 2? +ol.1 
Percipitation 
(Inches) 
1952 4.00 2.00 0.1a 1.90 2.15 0.44 
Normal 2 •. 18 3.-01 3 .. 82 2.92 2.69 2.43 
Deviation +l.82 -1.07 -3.04 -1.,02 -o.54 -1.99 
Average temperature during the growing season was nearly 1.3 
degrees· above normal and 2.7 degrees above normal during the clipping 
period. 
Due to early spring rains and a carry-over from the above normal 
rainfall in 1951, soil moisture was plentiful. Depressions on the up-
land and the shallow ponds in the lowland were standing nearly full of 
run-off water. A. small but steady flow of water was seeping from the 
steep banks and draining into the large reservoir by way of the deeper 
ravines. 
Growth of herbage had begun and was proceeding rapidly. Buffalo 
grass stolons were extending into the bare areas. Green tillers of the 
bunch grasses stoed out against the gray background of remanent stalks 
of previous year's growth. The foliage cover of the mesic grasses in 
the lowland was nearing 100 percent. In the early part of May the cool 
16 
season western wheatgrass was nearly 16 inches high on the upland and 
hillsides and was about 2 inches taller in the lowland. At this point 
another prosperous year of growth seemed inevitable. 
A severe summer drought, which b~gan in the latter part of May 
and continued throughout- the remainder of the growing season, brought 
about radical changes in the vegetation. Soil moisture dwindled 
rapidly and the plants on most sites went into semi-dormancy. The 
leaves of little bluestem folded while those of blue grama., si de-oats 
grama and western wheatgra.ss rolled up tightly. Buffalo grass stolons 
withered back to the parent plant. Only the grasses in the lowland 
and more favorable sites on the steep slopes continued active growth. 
As drought continued,. seepage from the steep slopes ceased and 
standing water on the upland and lowland soon evaporated. Leaf tips of 
grasses on the upland and gentle slopes began to dry and turn brown. 
Even grasses on the more favorable localities were then affected. 
Leaves of big bluestem turned red in color and t hose of western .wheat-
grass began to roll. Although the leaves of swit chgrass showed no 
signs of rolling or folding, growth was greatly retarded. 
Occasional light showers were effective in renewing growth o~ 
for a short period of time, after which the plants quickly resumed 
their drought enduring characteristics. 
RESULTS 
Each major habitat was divided into smaller sites. Results 
pertaining to basal cover, species composition and yield on dense, 
moderate and sparse areas are presented for each of these sites. 
Seasonal growth increment of grasses is then presented under a head-
ing which includes all sites found on each habitat. 
Upland 
Closed-....~ortgrass Site 
Basal Cover and Composition:: The closed-shortgrass site was 
the most important one found on the upland (Fig. VII). Of the three 
areas found on this site the dense area was the more typical of the 
17 
prevailing basal cover. 
in species composition. 
73 percent (Table Il). 
The moderate area, however, was most typical 
Basal cover of grasses on the dense area was 
Buffalo grass constituted 91 percent of the 
total cover and blue grama only 9. The moderately covered area sup-
ported vegetation covering 45 percent of the ground surface. In 
comparison to the dense area., the amount of buffalo grass decreased to 
59 percent while blue grama increased to 39 percent. The remaining 2 
percent was made up of small clumps of red three-awn grass. Basal 
·cover on the sparse area was 32 percent and was divided 55 and 45 per9 
cent, respectively., between buffalo and blue grama grass. 
Forbs were more thickly populated on the areas only sparsely 
covered by grass; therefore, the amount of forbs decreased as the 
basal cover of grass increased. Most abundant forbs found on this 
Fig. VII. View of upland showing closed-shortgrass site 




site were western ragweed (Ambrosia psilostacbya) DC., Missouri gold-
enrod (Solidago glaberrima) Martenso, salmon-colored mallow (Malvastrwn 
coceineum) (Pursh.) A. Gray., wild alfalfa (Psoralea tenuiflora) Pursh., 
prairie cone-flower (Ratibida columnaris) D. Don. and several species 
of cacti {Opuntia spp.) Hill. 
Monthly and Seasonal Yield:: Total forage produced on the dense, 
moderate and sparse areas was 2581, 1618 and 1285 pounds per acre, re-
spectively (Table ll}. The greatest portion was harvested at the 
initial clipping. At this time 1532 pounds of shortgrass were clipped 
from the dense area,. 752 pounds from the moderate area and 420 from 
the sparse. Shortgrass production, although reduced considerably dur-
ing the summer drought, was continuous throughout the season on the 
clipped areas. Yield of midgrasses and forbs, however, occurred only 
at the first two clippings. 
TABLE II. -- Yield of shortgrass (Sg), midgrass (Mg) and forbs 
(F) in pounds per acre; percent basal cover and yield in 
pounds per acre per one percent basal co er for each area 
round within the closed-shortgrass site. 
Area Dense Moderate Sparse 
l~~:t 
Mg F Mg F 4~o Mg F June 15 118 l.5 252 37Z 
J~l5 307 6 216 10 192 5 
Aug. 15 384 254 207 
Sept. 15 234 119 89 
Seasonal Yield 2457 124 1341 25 252 908 377 
Total Forage 2581 1618 1285 
Basal Cover 73 45 32 
Lbs. per 1% 
Cover 35.4 36 •. o 40o2 
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Total yield of forage correlated with percent of basal cover to 
the extent that the greatest yield was obtained from the dense area 
and the lowest from the sparse. However, the amount of forage per one 
percent cover was greatest on the sparse area, where it ran 40.2 pounds 
per acre in comparison to 35.4 and 36.o, respectively, on the dense 
and moderate areas. 
Open-Shortgrass Site 
Basal Cover and Compositiont The open-shortgrass site was con-
fined to shallow depressions scattered throughout the upland (Fig. VI II). 
Percent basal cover on all areas found within this site ranked some-
what lower when compared to those within the closed-shortgrass sitei 
also blue grama decreased sharply in percent of composition while buf-
falo grass increased. The dense area, with 61 percent cover, was 
again the most typical area found with.in the site (Table III). It is 
significant that in these poorly drained locations, buffalo grass 
comprised 96 percent of total vegetation leaving only 4 percent to 
blue grama. On the moderate area the basal cover was 31 percent, of 
which 90 percent was buffalo grass and the remainder blue grama. On 
the sparse area with 14 percent cover, buffalo grass constituted 79 
percent, tumblegrass 19 and blue grama 2. 
On this site the number of forbs in relation to basal cover was 
inverse to that in the closed-shortgrass site; therefore, an increase 
in cover resulted in an inerease in forbs. The most important forbs 
were western ragweed and several species of cacti. 
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Fig. VIll. Depressions (open-shortgrass site) on upland. 
Bare areas indicate deepest part of depression 
TABLE m. - Yield of shortgrass (Sg), midgrass (Mg) and forbs 
(F) in pounds per acre; percent basal cover and yield in 
pounds per acre per one percent basal cover for each area 
found within the open-shortgrass site. 
Area Dense Moderate Sparse 
s; Mg F Si Mg F Mg F 
June 15 893 94 530 62 
July 15 ill 48 25 
.Ang. 15 250 158 140 
Sept. 15 106 52 40 
Seasonal Yield 1360 94 7B8 - 6~ 570 Total Forage i454 850 578 
Basal Cover 61 31 14 
Lbs. per 1% 




Monthly and Seasonal Yield: Vegetation on this site was sub-
ject to more adverse growing conditions than the vegetation on the 
closed~shortgrass site. Consequently the yields obtained were com-
paratively less. 
Total forage produced was 1454, 85o and 578 pounds per acre on 
the dense, moderate and sparse areas, respectively (Table m ). 
Seasonal yield of shortgrass on the respective areas was 136o, 788 
and 570 pounds per acre; that of forbs was 94, 62 and 8. Much of the 
total yield of shortgrass was received at the initial harvest, after 
which a sharp decrease was noted. Total growth of forbs on the clipped 
~eas occurred before clipping had started. 
Western Wheatgrass-Shortgrass Site 
Basal Cover and Composition:: Communities of western wheatgrass 
on the upland were large, varying from 30 to 80 feet in diameter (Fig. 
VII). The dense area was located on the outer margin of the cOlDDIUilities 
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where buffalo grass formed a thick understory to the taller wheatgrass. 
At this location basal cover was 48 percent (Table IV), consisting of 
82 percent shortgrass and 18 percent western wheatgrass. Progressing 
from the border toward the center of the community the understory of 
shortgrass decreased. Midwq between the outer margin and center, 
basal cover was only 10 percent, which was typical of the major portion 
of the community. The proportion of wheatgrass increased sharply to 
80 percent while buffalo grass comprised only 20 percent. Quadrats 
representing the sparse area were located near the center of the com-
munity. Western wheatgrass occupied 85 percent of the 5 percent basal 
cover and buffalo grass only 15. 
Wild alfalfa, salmon-colored mallow, western ragweed and Kansas 
sage (Artemisia kansana) Britt. were the most abundant f orbs. 
TABLE IV. -- Yield of shortgrass (Sg), midgrass (Mg) and forbs 
(F) in pounds per acre; percent basal cover and yield in 
pounds per acre per one percent basal cover f or each area 
found within the western wheatgrass-shortgrass site. 
Area Dense Moderate Sparse 




June l5 llOl 10 2 149 500 38 
July 15 53 -- 10 24 --Aug. 15 204 -- -- 11 -- 38 -- - .!ll!t Sept. 15 no -- 24 -- 24 10 
Seasonal Yield 1468 1032 i49 332 2911 500 202 2430 38 
Total Forage 2649 3743 2670 
Basal Cover 48 10 5 
Ihs. per 1% 
Cover 55.2 374.3 534.0 
Monthly and Seasonal Yield: A seasonal total of 2649 pounds of 
forage per acre was clipped from the dense area (Table IV). Total 
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yield of midgrass (1032 pounds) and forbs (149 pounds) was removed at 
the first clipping. Production of shortgrass, although reduced during 
the drier months, continued until freezing weather intervened. 
On the moderate area the vegetation produced a total of 3743 
pounds of forage per acre. Western wbeatgrass yielded 2911 pounds., 
the understory of shortg.rass 332 and forbs 500 pounds. The majority 
of £orb production was attributed to rank growth of wild alfalfao 
Vegetation on the sparse area yielded 2670 pounds., consisting 
of 2430 pounds of western wheatgrass., 202 pounds of shortgrass and 38 
of forbs. No growth was recorded for July and only a small amount was 
harvested at the last two clippings. 
Growth Increment on Upland Sites 
Examination of data presented in Table V shows that total growth 
of each species., except red three-awn, was greater on the clipped areas 
than on the unclipped. 
Growth of buffalo grass on the closed-shortgrass site varied 
from llo5 inches on the clipped area to 6 on the unclipped., while blue 
grama varied from 13 to 7.5 inches. Tillers emerging from the bunches 
of blue grama became fewer with each clipping; therefore, buffalo grass 
per unit of basal cover probably yielded more than did blue grama. 
On the open-shortgrass site both buffalo grass and blue grama 
remained in a semi-dormant state throughout the drought; therefore, 
increment of growth was greatly reduced. 
Western wheatgrass produced little growth after the first clip-
ping and increment on the clipped and unclipped areas was nearly the 
sameo 
TABLE v. -- Seasonal growth increment of grasses in 
inehes on the clipped (C) and unclipped (Uc) areas 
within the different sites found on the upland. 
Western 
Site Closed- Open- Wheatgrass-
Shortgrass Shortgrass Shortgrass 
C Uc C Uc C Uc 
Buffalo 11.5 60-0 7o5 5.o 10.0 1.0 
Blue grama 13.0 1.5 6.o 5.o 
Western wheatgrass 19.0 17.0 
Red three-awn 10.5 10., 




Basal Cover and Composition: Dominant species on this site 
were the shortgrasses with a sparse upperstory of midgrasses (Figo IX). 
Of the 59 percent basal cover on the dense area (Table VI), which was 
typical of the site, blue grama comprised 51 percent, buffalo grass 46 
percent and the upperstory of side-oats grama only 3 percent. The 
moderate area supported vegetation covering 35 percent of the ground 
surface and was composed of 59 percent blue grama and 31 percent buf-
falo grass. The remaining 10 percent was distributed among the mid-
grasses--side-oats grama, sand dropseed, hairy dropseed and red three-
awn. Shortgrasses occupied 74 percent of the 15 percent total basal 
cover on the sparse area. Blue grama constituted 46 percent, buffalo 
grass 24 and hairy grama 4. Side-oats grama. was the most abundant 
midgrass as it comprised 21 percent. The other midgrasses made up the 
remaining 5 percent. 
=-
Fig. IX. Shortgrass alterne in front and center with upper-
story of side-oats grama. Midgrass alterne in back. 
Cedar Bluff Reservoir at left distance 
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Forbs were very abundant on all sites of the gentle slopes. 
The most important of these on the shortgrass alternes were wild al-
falfa, prairie cone-nower, salmon-colored mallow,. James• Whitlow-wort 
(Paronychia jamesii) T. and G., skeleton-weed (Lygodesmia juncea) 
(Pursho-) D. Don., silky sophora {Sophora sericea) Nutt. and scarlet 
gaura (~ coccinea) Pursh. 
TABLE VI. -- Yield of shortgrass (Sg), midgrass (Mg) and forbs 
(F) in pounds per acre; percent basal cover and yield in 
pounds per acre per one percent basal cover for each area 
found within the shortgrass alternes. 
Area Dense Moderate Sparse 
~7 io F 5~8 io F ,9 F June 15 145 263 464 
July 15 337 12 2 249 15 13 113 54 31 
Aug. 15 249 28 221 24 --- 122 38 Sept. 15 199 17 l 165 16 82 14 50 
Seasonal Yield 163~ 123 14B 122j 105 276 546 195 545 
Total Forage 1903 1664 1286 
Basal Cover 59 35 1.5 
Lbs. per 1% 
Cover 32.3 45.a 85 •. 7 
Monthly and Seasonal Yield:; The dense, moderate and sparse 
areas produced 1903, l6o4 and 1286 pounds per acre of forage, respec-
tively (Table VI). Of the total f erage produced, the shortgrasses· 
yielded 1632 pounds per acre on the dense area, 1223 on the moderate 
and 546 on the sparseo Midgrasses, which formed a thin upperstory to 
the shortgrasses,. yielded only 123, 105 and 195 pounds per acre on the 
three areas as mentioned above. Forb production on the three areas 
was 148, 276 and 545 pounds. 




Basal Cover and Compositiont On this site a layer of short-
grasses formed a thin understory to the dominant midgrasses (Fig. IX). 
The mixed vegetation on the dense area covered 34 percent (Table vn). 
Side-oats grama constituted 50 percent and the other midgrasses only 
14 percent of the total cover. Shortgrasses comprised 36 percent, 
most of which was attributed to blue grama. Basal cover on the moder-
ate area was 21 percent. Midgrasses increased to over three-fourths 
of the total cover as side-oats grama occupied 55 percent, big bluest.em 
17 and red three-awn 4. Blue grama and hairy grama comprised 20 and 4 
percent, respectively. The sparse area had a basal cover of ll per-
cent. The ratio of species composition was approximately the same as 
that found on the dense area. 
Most important species of forbs found on this site were the same 
as those on shortgrass alternes with the addition of heath aster 
(Leucelene ericoides) (Torr.) Greene. 
Monthly and Seasonal Yield: The pattern of production on the 
midgrass alternes was much the same as on the shortgrass locations but 
with a somewhat greater total yield on the three areas. This was 
accounted for by the more frequent occurrence of midgrass. Total for-
age production on the dense, moderate and sparse areas was 2285, 1862 
and 1654 pounds per acre, respectively (Table VII). The shortgrass 
understory yielded 448 pounds on the dense area, 234 on the moderate 
area and 213 on the sparse. Yield of midgrass on the three respective 
areas was 1737, 1334 and 874 pounds. Forb production on the three areas 
was 100, 294 and 567 pounds, respectively. 
TABLE VII. -- Yield of shortgrass (Sg), midgrass (Mg) and forbs 
(F) in pounds per acre; percent basal cover and yield in 
pounds per acre per one percent basal cover for each area 
found within the midgrass alternes. 
Area Dense Moderate Sparse 
~fa 9~9 F s~ ~8 F s~ 4~0 F June l5 93 5 223 1 522 
July 15 112· 377 6 76 312 33 53 210 25 
Aug. 15 6o 242 45 202 34 144 
Sept. 15 58 149 l 28 132 38 45 90 20 
Seasonal Yield 448 !7j7 Ico 2j4 ]]~4 294 213 B74 507 
Total Forage 2285 1862 1654 
Basal Cover 34 21 11 
Lbs. per 1% 
Cover 67.2 88.7 150 •. 4 
Western Wheatgrass-Shortgrass Site 
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Basal Cover and Composition:. On the outer edge of the commu-
nity the shortgrasses prevailed. Blue grama comprised 90 percent of 
the 22 percent basal cover (Table VIII) and western wheatgrass 10 per-
cent. However, proceeding toward the center where the basal cover was 
only 16 percent, western wheatgrass increas d to 30 percent while the 
understor,r of blue grama decreased to 70 percent. In the center of 
the community,. however, shortgrasses were absent, and here western 
wheatgrass and side-oats grama occupied 65 and 35 percent, respective-
ly, of the total of 10 percent basal cover. 
The more important forbs found on this site were wild alfalfa, 
salmon-colored mallow, western ragweed and wavy-leaved thistle (Cirsium 
undulatum) (Nutt.) Spreng. 
TABLE VIII. -- Yield of shortgrass (Sg), midgrass (Mg) and forbs 
(F) in pounds per acre; percent basal cover and yield in 
pounds per acre per- one percent basal cover for each area 
found within the western wheatgrass-shortgrass site. 
Area Dense Moderate Sparse ss 
~l 
F S~ Mg F Si F 
June 15 711 192 !164 115 2 19 
July 15 259 29 67 144 
Aug. 15 231 
Sept. 1.5 231 19 172 115 77 
Seasonal Yield 1~01 2-21 211 287 1171 115 1902 9; 
Total Forage 1633 1573 1998 
Basal Cover 22 16 10 
Lbs. per 1% 
Cover 74.2 98.J 199.8 
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Monthly and Seasonal Yield: Production of forage on the three 
areas of this site differed from other sites studied inasmuch as the 
greatest yield, 1998 pounds, was obtained from the sparse area and the 
lowest, 1573 pounds, from the moderate area (Table VII I). 
Growth of western vbeatgrass discontinued after the initial 
clipping and production of midgrass thereafter was attributed to side-
oats grama. 
Catsteps 
Basal Cover and Composition:~ The species of vegetation on the 
south-facing slope were slightly more xeric than on the other exposures, 
but due to similarity in basal cover and yield the exposures have been 
combined (Fig. X). Basal cover on the dense, moderate and sparse areas 
was 31, 14 and 8 percent, respectively (Table IX). 
Little bluestem comprised 46 percent of the total cover on the 
dense area, big bluestem 13 percent, side-oats grama 11, hairy grama 2.5 
Fig. X. Open cover and exposed limestone on catstep. 
Pencils indicate bunches of hairy grama.. Larger 
bunchea in upper left and right are side-oats grama. 
Bunches in foreground are little bluestem 
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and blue grama. 5. On the moderate area side-oats grama constituted 45 
percent, little bluestem 28, big bluestem 13, blue grama. 8 and hairy 
grama 6; while on the sparse area the total cover consisted of 73 per-
cent side-oats grama, 21 percent hairy grama. and 6 percent blue grama. 
Species of forbs adapted to this rocky soil were skullcap 
(Scutellaria resinosa) Torr., snake-root (Echinacea angustifolia) DC., 
purple prairie clover (Petalostemon purpureus) (Vent.) Rydb., many-
flowered aster (Aster nmltiflorus) A.it. and heath aster. 
TABLE IX. -- Yield of shortgrass (Sg), midgrass (Mg) and forbs 
(F) in pounds per acre;- percent basal cover and yield in 
pounds per acre per one percent basal cover for each area 
found on the catsteps. 
Area Dense Moderate Sparse 
F F F s~ V!9 3fo ~1 sfli ~3 June 15 108 117 108 178 
July 15 70 201 38 33 207 20 95 58 
Aug. 15 121 177 - 56 180 53 11 Sept. 15 13 99 52 138 31 41 66 13 
Seasonal Yield 3121236 lS> 181 906 1j9 1SB 39! 249 
Total Forage 1763 1226 798 
Basal Cover 31 14 8 
Lbs. Per 1% . 
Cover 56 •. 7 87.6 99.8 
Monthly and Seasonal Yield:: Total forage produced on the dense 
area amounted to 1763 pounds per acre; on the moderate area it was 
1226 pounds and on the sparse 798 pounds (Table IX). Production of 
midgrass on the three areas, dense, moderate and sparse, was 1236, 
906 and 391 pounds per acre. The greatest yield of midgrass was ob-
tained at the initial harvest, then decreased gradually as the season 
progressed. Yield of shortgrass, however, tended to increase during 
the last two clippings. Seasonal yield of shortgrass on the three 
respective areas was 372, 181 and 158 pounds. 
Growth Increment on Gentle Slopes 
Examination of data presented in Table X shows that clipping 
stimulated growth in most species but inhibited growth in others. 
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Sand dropseed and hairy dropseed on the shortgrass alternes and big 
bluestem seedlings on the eatsteps were the only species that had less 
total growth on the clipped areas than on the areas left undisturbed. 
TABLE X. -- Seasonal growth j.ncrement of grasses in inches on the 
clipped (C) and unclipped (Uc) areas within the different sites 
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The more important species, blue grama and side-oats grama, 
show the greatest response to clipping. Blue grama, on the clipped 
and unclipped areas within the shortgrass alternes, varied from 13 to 
1.5 inches, respectively; while side-oats on the midgrass alterne 




Basal Cover and Composition:. On the north, east and west ex-
posures shortgrass was absent but on the south-facing slopes short-
grass and midgrass ranged in nearly equal abundance. Percent basal 
cover was greatest on the south exposures but seasonal yield was 
appro:ximately the same on all exposures.; therefore, all were averaged 
toget her as one site (Fig. XI). 
Average basal cover on the dense area was 30 percent (Table XI). 
Littl e bluestem comprised 42 percent, big bluestem 37, side-oats gram.a 
9, hairy dropseed 1 and the shortgrasses (blue grama, hairy grama and 
buffalo) ll. The moderate area, the most col1D1lon area occurring on the 
site, had a basal cover of 17 percent. Of this total cover, side-oats 
grama occupied 36 percent, big bluestem 30, little bluestem 22, switch-
grass 7, tall dropseed 2 and the shortgrasses J . On the ,sparse area, 
basal cover was 9 percent, consisting of 49 percent side-oats grama, 
23 percent big bluestem, 21 percent little bluestem and 7 percent short-
grass. 
Most abundant forbs were lead plant (Amorpha canescens) Pursh., 
sensitive-brier (Morongia uncinata) (Willd.-) Britt., wild alfalfa, 
scarlet gaura, poison ivy (Rhus toxicodendron) L. and prairie sage -
(Artemisia gnaphalodes) Nutt. 
Monthly and Seasonal Yieldi The dense area produced a total of 
3522 pounds of forage per acre, the moderate 2765 pounds and the sparse 
18o0 (Table XI). Yield of midgrass on the three respective areas was 
Fig. XI . Steep slope showing closed site below limestone 
and open site above 
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3084, 2433 and 1297 pounds per acre; while that of shortgrass was only 
168, 26 and 55 pounds. Forb production on the dense, moderate and 
sparse areas was 270, 306 and 448 pounds per acre, respectively. 
The major portion of total yield £or all three areas was secured 
at the first clipping. The high yielu per one percent basal cover was 
greatest on the sparse area (200.0 pounds) and lowest on the dense 
(ll7.4 pounds). 
TABLE XI. -- Yield of shortgrass (Sg), midgrass (Mg) and forbs 
(F) in pounds per acre; percent basal cover and yield in 
pounds per acre per one percent basal cover for each area 
found within the closed site. 
Area Dense Moderate Sparse 







8 492 385 
July 15 55 777 41 10 752 24 14 377 28 
Aug. 15 26 409 7 2.90 3 4 282 11 
Sept. 15 19 222 8 1 179 9 9 146 24 
Seasonal Yield !oB jo~ 270 20 24J'.3 ~o 55 I2~7 raiB 
Total Forage 3522 2765 1866 
Basal Cover 30 17 9 
Lbs. per 1% 
Cover 117.4 162.2 200.0 
Open Site 
Basal Cover and Composition: Mi.dgrasses were dominant on the 
north, east and west exposures while on the south exposure shortgrasses 
and midgrasses were rather evenly intermixed (Fig. XI). Basal cover 
was also somewhat greater on the south-facing slope, but seasonal yield 
obtained .from all exposures was approximately the same. 
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Basal cover on the moderate area was most typical of the average 
basal cover of the site, while the sparse area was more typical of 
species composition. 
On the dense area basal cover was 33 percent {Table XII), com-
posed of 49 percent little bluestem, 17 percent big bluestem, 5 per-
cent side-oats grama, 16 percent blue grama and 13 percent hairy grama. 
On the moderate area basal cover was 11 percent. Little bluestem 
compri sed 2'6 percent and side-oats 22; while the shortgrasses, blue 
grama and hairy grama., occupied 24 and 28 percent, respectively. Basal 
cover on the sparse area was only 4 perc·ent as some of the representa-
tive quadrats of the area supported no grass species and only a small 
number of forbs. Little bluestem and side-oats grama were rather 
evenly intermiDd and constituted 83 percent of the total cover. Blue 
grama and hairy grama made up the remaining 17 percent. 
Forbs abundant on this site were skullcap, heath aster, snake-
root, sensitive-brier, purple prairie clover and stinging spurge 
(Tragia ramosa) Torr. 
Monthly and Seasonal Yield: Total forage produced on the three 
areas (dense,. moderate and sparse) was 1934, 1506 and 796 pounds per 
acre (Table XII). Seasonal yield of shortgrass., midgrass and forbs on 
the dense area wes 311, 1314 and 243 pounds, respectively. In the 
same order as stated above the yield on the moderate area was 437, 675 
and 394 pounds, while that on the sparse area was 33, 365 and 398 
pounds. 
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The greatest yields were harvested at the first clipping, but 
the decrease in forage production thereafter was not as abrupt as was 
erlbited on most other sites. 
TABLE XII. - Yield of shortgrass (Sg), midgrass (Mg) and £orbs 
(F) in pounds per acre; percent basal cover and yield in 
pounds per acre per one percent basal cover for each area 
found within the open site. 
J,;rea Dense Moderate Sparse 
~9 
F F sf9 ~7 F June 15 168 373 311 
July 15 85 332 42 113 196 13 6 89 24 
Aug. 1.5 7-8 240 88 108 - 4 65 1.5 Sept. 15 65 176 33 73 137 8 4 64 48 
Seasonal Yield 377 13lli _ 2Ii'j 437 ~1S 394 33 ~5 39B 
Total Forage 1934 1506 796 
Basal Cover 33 11 4 
Lbs. Per 1% 
Cover 58.6 136.9 199.0 
Growth Increment on Steep Slopes 
Each species listed in Table UII attained greater seasonal 
growth on the _clipped areas than on the unclipped, with exception of 
tall dropseed. 
Big bluestem, little bluestem, side-oats grama and blue grama 
were present on both the closed and open sites of the steep slopes 
and attained greater seasonal growth on the former where soil was 
deeper and more uniform. However, hairy grama, which also occurred 
on both sites, had greater total growth on the open siteo 
TABLE XIII. -- Seasonal growth increment 
of grasses in inches on the clipped 
(C) and unclipped (Uc) areas within 
the different sites .found on the 
steep slopes. 
Site Closed Open 
C Uc C Uc 
Big bluestem 29.0 21.0 22.5 17.5 
Little bluest.em 26.0 19.0 21.0 1a.o 
Side-oats grama 17.0 12~5 16., 12.5 
Blue grama 13.5 7~0 9.5 6.o 
Hairy grama 9.5 5.5 10., 6.o 
Buffalo 9S 6.o 
Switchgrass 28.0 23.0 
Tall dropseed 22.5 2a.o 
Lowland 
Big Bluestem-Switchgrass Site 
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Basal Cover and Composition:; Thie site was the most extensive 
one found in the lowland (Fig. XII). Basal cover on the dense area 
was 25 percent (Table XIV); 58 percent being o cupied by big bluest.em 
and 42 percent by switchgrass. The moderate area was the most typical 
area of the site and supported vegetation covering 16 percent of the 
soil surface. Big bluestem comprised 66 percent, switchgrass 31 and 
little bluestem 3. Basal cover on the sparse area was 9 percent; con-
sisting of b~g bluestem with 53 percent, side-oats grama 33 percent 
and switchgrass l4 percent. 
Theo~ forbs occurring on the quadrats representing this site 
were wild alfalfa, western ragweed, wavy-leaved thistle and large 
bracted verbena (Verbena bracteosa) Michx. 
Fig. XII. Dense foliage of big bluestem and switchgrass in 
lowland 
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TABLE XIV. -- Yield or shortgrass (Sg), midgrass (Mg) and forbs 
(F) in pounds per acre; percent basal cover and yield in 
pounds per acre per one percent basal cover for each area. 
found within the big bluestem-switchgrass site. 
Area Dense Moderate Sparse 
Sg 3Ws F Sg 3~2- F Sg 1~ F June 15 177 4i1 
July 15 1183 13 1245 605 
Aug. 15 497 681 400 
Sept. 15 230 336 126 6 
Seasonal Yield 5755 190 ;544 2b44 417 
Total Forage 5945 5544 3061 
Basal Cover 2, 16 9 
ll>s. Per 1% 
Cover 237.8 346.5 340.1 
41 
Monthly and Seasonal Yield:: Total yield of forage on the dense 
area amounted to 5945 pounds per acre (Table XIV). Seasonal yield of 
midgrass on this area was 5755 pounds while that of !orbs was 190 
pounds. Forbs were absent on the moderate area and the total yield of 
5544 pounds was contributed solely by midgrasses. Forage yield on the 
sparse area was 3061 pounds. Midgrasses produced 2.644 pounds and !orbs 
After the initial clipping the yield received from the moderate 
area was greater than that of the dense or sparse area and consequently 
the amount of forage produced per one percent basal cover was also 
greater., Yield ~f forage per unit area of cover on the three areas, 
dense, moderate and sparse, was ~7.8, 346.5 and 340.1 pounds per acre, 
respectively. 
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Western Wheatgrass Site 
Basal Cover and Compositioni As was stated before, the western 
wheatgrass communities in the lowland were small and heavily inter--
mixed with the taller grasses. On the dense area basal cover was 16 
percent (Table XV). Big bluestem occupied 46 percent of the cover, 
switchgrass 42 percent and the wheatgrass only 12. On the moderate 
area basal cover was 10 percent. Western wheatgrass increased to 20 
percent. Big bluestem comprised 70 percent and switchgrass 10. The 
sparse area, located near the center of the community, had a basal 
cover of only 5 percent. Her~ western wheatgrass occupied 65 percent 
and si de-oats grama 35 percent. 
The more important forbs occurring on this site were western 
ragweed, wilt alfalfa and wavy-leaved thistleo 
TABLE XV. -- Yield of shortgrass (Sg) , midgrass (Mg) and forbs 
(F) in pounds per acrer, percent basal cover and yield in 
pounds per acre per one percent basal cover f or each are~ 
found within the western wheatgrass site. 
Area Dense Moderate Sparse 
ss Jf9 F Sg 2~8 F ss 2~0 F June 15 94 77 - 231 July 15 1009 509 115 48 
Aug. 15 725 672 115 
Sept. 15 110 240 67 
Seasonal Yield ~93 94 4399 77 2727 279 
Total Forage 6681 4476 3006 
Basal Cover 16 10 5 
Lbs. Per 1% 
Cover 417.9 447.6 6o1.2. 
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Monthly and Seasonal Yieldr Vegetation on the dense area pro-
duced 6687 pounds of forage ~r acre (Table XV). Yield of midgrass 
was 6593 pounds and forbs 94. On the moderate area 4476 pounds o.f' 
forage were harvested. The midgrasses produced 4399 pounds and the 
forbs 77. A total of 3006 pounds was removed from the sparse area, 
2727 pounds being contributed by midgrasses and 279 by forbs. 
Western wheatgrass, being a cool season grass, attained nearly 
all its growth before the initial clipping and production thereafter 
was l argely attributed to the taller grasses. 
Growth Increment on Lowland Sites 
Midgrasses, due to abundant soil moisture, attained :maximum 
growth on the lowland. Seasonal growth of big bluestem within the 
sites averaged 37 and 28 inches,- respectively, on the clipped and un-
clipped areas, while that of switchgrass was 42.5 and 31 inches 
(Table XVI)• 
TABLE XVI. -- Seasonal growth increment of 
grasses in inches on the clipped (C) 
and unclipped (Uc) areas within the · 
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Western wheatgrass on the upland and gentle slopes discontinued 
growth after the first clipping, but on the lowland growth continued 
until the third clipping. Total growth of this species on the clipped 
area was 28.5 inches and 20 inches on the unclipped. 
DISCUSSION AND SUMM,ARY 
The prairie selected for study is located in the southeast 
corner of Trego County, approximately 35 miles southwest of Hays, 
Kansas. It is comprised of nearly 320 acres and lies about 1.5 miles 
west of the dam along the north shore of the Cedar Bluff Reservoir. 
The topography is characterized by rolling hills, broken somewhat by 
a series of large winding ravines. The prairie has been only lightly 
grazed for several years and the vegetation approaches that of a climax 
condition., 
Vegetation on the major habitats of the prairie showed consid-
erable variations in species composition, percent basal cover and 
seasonal yield of forage. To determine these variations, each habitat 
was broken down into smaller sites. Three areas (dense, moderate and 
sparse) were then selected on each site relative to the extremes in 
basal cover and composition. Vegetation in the square-foot quadrats 
located on each area was clipped on the 15th day of each month, June 
to September, to determine seasonal yield. Weights of the air-dry 
forage were then expressed as pounds per acre. 
Different species of vegetation seemed to inhabit localities 
where they were best adapted, with soil moisture being the controlling 
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factor. Drier habitats supported a xeric type of vegetation and the 
wetter habitats a more mesic type. The upland, the most xeric habitat, 
was dominated by shortgrasses, while the lowland and steep slopes, be" 
ing more mesic, were predominantly midgrasses. Gentle slopes formed a;. 
transition zone between these two extremes and supported a mixed type 
of vegetation lying in alternating bands which fluctuate in size with 
the varying intensity of rainfall during a wet or dry cycle. Weaver 
and Albertson (1944) found that during several successive years of 
abundant rainfall the mesic grasses invaded the normally dry habitats, 
but were replaced once again by the xeric grasses when the supply of 
moisture became more critical. 
Western wheatgrass was an exception to this trend. Before the 
great drought (1933-1939) this grass constituted an almost negligible 
part of the grassland and usually occurred only where there had been 
some disturbance (Weaver, 1942). However, during the drought, due to 
successful competition with the other grasses, i t extended to the low• 
land, gentle slopes and upland and is now situat ed there in fairly 
large communities. Because it is a cool season grass and has the 
ability to almost complete its growth before the tillers of t he other 
grasses begin to emerge, this grass seems well adapted to the new 
l ocalities and shows little signs of retreating. 
By assuming that the different plants inhabit soils on which 
t hey are most adapted, the species present within a site may, there-
fore, be used as indicators of varying soil conditions. 
On the closed-shortgrass site of the upland, blue grama and 
buffalo grass grew in nearly equBJ. abundance, but in the depressed 
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areas buffalo grass greatly exceeded blue grama. The carbonate layer 
in the depressions was nearer to the surface than on the closed-short-
grass siter consequently, root penetration Ill the former was less 
extensive. Soil in the depressions also possessed a higher clay content 
and was much more eompact. Hopkins (1952), working in the loess hills 
of Nebraska, found that buffalo grass occurred more abundantly on tight 
soils than on loose soils. Therefore, it appears that buffalo grass is 
better adapted to the soils of depressions. Another factor which might 
have influenced the greater abundance of buffalo grass over blue grama 
was t he susceptibility of the species to water kill. During the rainy 
spring months when the depressions were standing nearly full of run-
off water,. the vegetation was subjected to submerged conditions. Due 
to i ts scarcity, blue grama appears more susceptible to water killing 
than buffalo grass. In the deeper sections of these areas where water 
had stood for a longer peried of time, the cover of vegetation was al-
most nil. 
The only significant difference between the soils on the short-
grass and midgrass alternes was a slight variation in the degree of 
soil texture. Soil on the midgrass alternes was somewhat coarser than 
t hat on the shortgrass alternes. The coarser soil is most porous and 
all ows a larger quanity of run-off water to percolate into the subsoil, 
thus producing the more favorable site. 
The presence of more mesic species of rnidgrasses on the catsteps 
and on open sites along the steep slopes indicated that a bountiful 
supply of soil moisture existed. Albertson (1937) found that run-off 
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water percolated more rapidly and in greater quantities into the porous 
soils on the rocky slopes than any of the other sites studied. However, 
on the south exposure the plant species were slightly more xeric in 
nature. Cottle (1932) found that vegetation on the south-facing slopes 
was dominated by more xeric species than on north-facing slopes. This 
was due to a higher soil temperature and consequently a higher loss of 
moisture through evaporation and transpiration on the southern slopes. 
The closed sites on the steep slopes were usually located on or 
near seepage areas protected from the eroding power of the run-off 
water. Seepage areas result from an impervious layer in the subsoil 
which checks the downward now of water and directs the flow to surface 
points on the lower steep slopes where the water is discharged (Roe and 
Neal, 1932). This seepage creates a -damp soil and a favorable site for 
the more mesic species of mid- and tallgrasses. 
The lowlands received the run-off water from the other areas 
and the amount of moisture in the soil was comparatively greater than 
that found on any other site. Mesic grasses were in abundance. 
Areas dominated by shortgrasses possessed a higher basal cover 
than areas supporting midgrasses. This was due to the different growth 
habits of the various species. Shortgrasses grew in a more lateral 
direction while the midgrasses extended their growth upward. Light is 
more able to penetrate through the shorter foliage permitting a denser 
growth at the ground surface while the taller growth of the midgrasses 
shades the soil and the number of tillers surviving is somewhat re-
duced. 
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Variations in cover existing within the individual sites when 
the grasses were of similar character was usually attributed to such 
factors as erosion, excessive mulching and rodent disturbances. 
On areas where mulch had accumulated in excessive amounts the 
number of tillers emerging was usually fewer than on areas where the 
accumulation was not so great. This was most common on the lowland 
sites, but it also occurred on the closed-shortgrass site of the up-
land, the alternes of the gentle slopes and the closed site on the 
steep slopes. 
On the catsteps of the gentle slopes and on open sites of the 
steep slopes erosion by run-off water was very detrimental to the 
formation and accumulation of new soil. Mulch, the main constituent 
in soil building, was washed away before accumulation could occur. 
The bunches of grass already established ranged from a few inches to 
several feet apart and the basal cover varied from zero to nearly 40 
percent, depending on the size of the bunches. 
Upheaval of soil by rodents covered the vegetation on small 
areas within the sites on the gentle slopes. This buried condition 
smothered the plants and greatly retarded growth. 
Soil moisture was plentiful during April and May and growth 
proceeded rapidly, but due to above normal temperatures and below 
normal rainfall during the summer drought, growth was minimized dur-
ing the months of June to September, inclusive. Consequently, the 
greatest yield on all sites was obtained at the initial clipping 
(Fig. IlII).. Yields on midgrass sites then decreased gradually at 
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Fig. XIII. Pounds per acre of total forage on dense (black), moderate 
(diagonal hatch) and sparse (stippled) areas of closed-shortgras~ 
(C-Sg), open-shortgrass (0-Sg) and western wheatgrass-shortgrass 
(Asm-Sg) sites on upland habitat; shortgrass alterne (Sg-ilt), mid.-
grass alterne (Mg-Alt), western wheatgrass-shortgrass (Asm-Sg) and 
catstepa on gentle slopes; closed and open sites on steep slopes; 
and big bluestem- switchgrass (Age-Pvi) and western wheatgrass (Asm) 
on lowland. Portion of bar that is black, diagonal hatch or stip-
pled indicates yield before June 15; while remainder of bar indi-
cates yield after June 15. 
each successive clipping wi1ile the shortgrasses responded to light 
showers in August and the yield increased over the previous month's 
yield but decreased again at the final removal. 
Growth habits of the grasses present within a site also influ-
enced the pounds of forage received at each clipping. Per unit area 
of basal cover, yield obtained from midgrasses greatly exceeded that 
or shortgrasses. Seasonal yield obtained from the lowland sites, 
where soil moisture was abundant and midgrasses prevailed, was much 
greater than that on the shortgrass sites. 
Differences in yields clipped from the areas within the indi-
vidual sites varied correspondingly with basal cover (Fig. XIII). On 
all sites, with exception of the western wheatgrass-shortgrass sites 
on the upland and gentle slopes, the dense areas produced a greater 
total yield than did the moderate or sparse areas. However, due to 
the abundance of forbs and lesser degree of competition for soil 
moisture among the grasses present on the sparse area, amount of pro-
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